Introduction
In a recent paper Phillips and Rose [2] described a compact system of finite difference equations to treat the equilibrium of elastic bodies. For any brick cell of volume 0(h 3) within the body these equations express, to second order accuracy, the relationship between the traction forces and the displacements on the faces of the cell which results when the cell is in -2-
The transmission matrix arises as an approximation to a boundary integral operator on a cell. As we shall see, it is also closely related to the ordinary stiffness matrix in finite element methods.
We are content here to describe a method of construction which yields 0(h 2) convergence. This is done in Part I, which shows the equivalence to a special nonconforming finite element method.
The method can easily be converted to a stress, rather than a displacement, formulation. 
Part

I.I.
General Results
In the following B is a material body occupying a volume _; u = displacement, • = stress tensor, and € = strain tensor. The principle U([;_) = min then leads to the solution u of (1.4) and forms the basis for many finite element methods.
The solution of (1.4) is determinedsolely by the boundary data and may be representedby a solution operator E as
in which E(x) reduces to the identity operator for xcF. The traction force on r resulting from a displacement _ is given as
For the equilibrium solution (1.6) we may write P _-p(ur ) = _(Eur).nl r -T rUr; (1.s)
we call the boundary operator T r a transmission operator. l(p h P)(Uy)l = q O(h3).
A similar superposition principle applies to the problem (1.4) when, as we may assume, the material properties do not vary in a cell. 
Part II Praetleal Developments
We now turn our attention to placing the previously described theoretical development into a practical framework.
Our preliminary discussion will concern the Laplace equation in two-dimensions; this will enable us to illustrate several key features in a more familiar context. A later section In the situation in Figure 4a , (2.13) leads to
which is a familiar 5-polnt approximation to V2 u = 0. In the situation in Here we observe a differencebetween the result in this paper and that of the typical finite element treatmentof V2 u = 0 (Zienkiewlcz [5] ). In the latter a linear approximation to V2 u = 0 in _ is conventionally described in terms of area functions L(_,x_i ) for the triangle using the vertex points {xi}, viz.,
This construction leads to conforming approximations,i.e., approximations which are continuousacross the sides of neighboringtriangles. In contrast, the approximation (2.5) is discontinuous across cell sides except at the center points (_i), i.e., (2.5) is nonconforming. In contrast, when using the conforming approximation (2.19) a trapezoidal approximation to (2.26) using vertex values is natural.
In the latter case, however, the imposition of the balance of "traction" face condition does not reduce the number of displacement unknowns; this is in contrast to the nonconforming approximation (2.5) and highlights a basic difference between these two approaches.
Compact Schemes for Elastic Bodies
In _ write E and z in vector form as 
Brick Cells
In order to develop a compact scheme for a brick cell, we could employ a condensation technique using the result just given for a tetrahedron.
However, as indicated earlier, in this case a compact scheme has been derived from a slightly different viewpoint in Phillips and Rose [2] . Here we will be satisfied to present their scheme in a form closer to the notation presented earlier in this paper.
Similar to the finite difference notations used in (2.24), let In [2] a plane stress calculation involving an isotropic material was performed satisfactorily using several standard iterative methods. We refer the reader to that paper for details.
Homogenization
In the treatment of bonded materials, it is often useful to replace the laminate by an approximately equivalent homogeneous material. The methods considered in this paper offer an algebraic approach to this problem which we shall briefly describe.
With reference to The close relationship to a related compact finite difference scheme due to Phillips and Rose [2] is examined.
A condensation technique is shown to preserve the compactness property and suggests an approach to a certain type of homogenization. 
